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1.  INTRQDDCTION 


This  is  the  executive  summary  of  an  Energy  Engineering  Analysis  Program 
(EEAP)  Study  that  was  conducted  at  the  Noble  Army  Hospital,  Port  McClellan, 
Alabama  by  the  firm  of  BENATECH,  INC.  Work  was  begun  on  the  hospital  energy 
audit  during  November,  1983.  The  facilities  investigated  in  this  EEAP  Study 
include  the  main  hospital  (building  292)  and  certain  support  facilities 
(buildings  1789,  1929,  2290  and  3211).  The  study  was  a  special  EEAP  Hospital 
Energy  Audit  and  indentified  1  ECIP  Project,  3  non-ECIP  Projects  and  13  Energy 
Conservation  Measures  (ECMs).  A  total  of  32  ECMs  were  investigated  and  15  were 
not  recommended. 

The  Scope  of  Work  (copy  included  in  Appendix  A,  Volume  II)  for  the  hospital 
study  required  the  performance  of  a  comprehensive  energy  audit  and  analysis.  If 
all  of  the  17  recommended  projects  and  measures  are  implemented,  a  2.3  percent 
reduction  in  basewide  energy  consumption  would  be  realized. 

A  four  volume  report  has  been  prepared  that  describes  in  detail  the  work 
accomplished  during  the  study.  Volume  I  provides  all  the  descriptive  narrative 
for  the  report.  Volume  II  contains  a  copy  of  the  Scope  of  Work  and  ECO 
calculations.  Volume  III  contains  field  survey  data,  current  criteria,  and 
BLAST  printout.  Volume  IV  contains  programming  documentation  that  was  prepared 
for  submittal  to  obtain  funding  on  each  recommended  project. 
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2.  DESCRIPTION  OF  FACILITIES 


This  study  consists  of  investigating  the  main  hospital  and  four  support 
facilities.  A  brief  outline  of  key  features  for  these  buildings  are  provided  in 
Table  ES-T1  of  the  executive  summary. 
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TABLE  ES-T1 

DESCRIPTION  OF  FACILITIES 
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HOURS  OF  !  24  hours  0630-1500  M-F  0715-1515  0700-1530  0700-1530 

OPERATION  !  a  day  0700-0930  Sat 


3.  PROJECT  APPROACH 


This  project  was  scoped  to  provide  a  detailed  energy  audit  of  the  main 
hospital  facility  and  a  limited  energy  survey  of  the  designated  support 
facilities.  Initial  site  surveys  and  investigations  were  planned  and  completed 
based  upon  the  utilization  of  recommended  ECO  lists  in  conjunction  with 
BENATECH's  prepared  energy  checklists  and  survey  data.  Along  with  the  energy 
audit  efforts,  data  was  gathered  for  metering  plan  recommendations.  The 
BENATECH  approach  was  formulated  on  a  four  step  concept  that  paralleled  the 
objectives  set  forth  in  the  Contract  Scope  of  Work.  They  are  as  follows: 

1.  Formulate  and  gather  field  data. 

2.  Consolidate  and  analyze  field  data. 

A.  Prepare  metering  plan 

B.  Prepare  project  recommendations 

3.  Prepare  study  report. 

4.  Prepare  documentation  and  back  up  data  for  recommended  projects. 
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4*  PRESENT  ENERGY  CONSUMPTION 


Each  of  the  facilities,  main  hospital  and  support,  use  energy  from  three 
sources.  These  are  electricity,  steam  and  natural  gas.  Electricity  is  obtained 
from  Alabama  Power  Company  through  the  base  electrical  distribution  system. 

Steam  is  provided  for  the  facilities  from  at  least  two  of  the  central  boiler 
plants  located  on  the  base  at  Fort  McClellan.  These  plants  make  steam  from 
natural  gas,  oil  or  coal.  Natural  gas  is  provided  to  the  facilities  from  a 
local  commercial  utility  through  the  base  distribution  system. 

Actual  energy  consumption  for  the  hospital  and  support  facilities  have 
been,  for  the  most  part,  unmetered  and/or  unrecorded  in  the  past.  Therefore, 
energy  uses  and  consumption  were  developed  using  BLAST  version  3.0.  The  results 
of  these  evaluations  are  provided  in  tables  ES-~T2  and  ES~T3,  figures  ES-Fl  and 
ES“'F2  providing  a  graphic  portrayal  of  the  energy  usages  for  the  hospital  and 
support  facilities  relative  to  the  basewide  and  individual  units.  It  can  be 
readily  seen  that  the  main  hospital  combined  with  the  medical  support  facilities 
utilized  77,253  MBTU’s  of  the  basewide  energy  usage  of  1,203,267  MBTU's.  This 
represents  6%  of  the  basewide  energy  usage  and  was  extracted  from  the  EEAP 
study  for  Fort  McClellan.  The  main  hospital  (building  292)  uses  the  largest 
share  of  the  energy  consumed  between  the  buildings  evaluated  in  this  study. 

Table  ES-T3  and  figure  ES-F2  illustrate  the  energy  consumption  of  the  main 
hospital  and  support  facilities  in  regards  to  each  other. 

Section  6  contains  the  recommendations  and  conclusions  for  this  study. 

The  energy  savings  realized  by  enacting  the  various  recommended  projects  and 
the  resulting  energy  consumption  will  be  discussed. 
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TABLE  MO.  ES-T2 


NOBLE  ARMY  HOSPITAL 
FORT  McClellan,  Alabama 
•ANNUAL  ENERGY  CONSUMPTION 


ELECTRICITY  STEAM  (Plant  Uses  Natural  Gas) 


MKWH 

MBTU 

dollars 

therms 

lETU 

DOLLARS 

Space/DHW 

Heating  0 

0 

0 

158,650 

15,865 

$79,642 

Cooling  0.9^0 

10,899 

$  30,299 

0 

0 

0 

Other  Elec. 3. 408 

39.5^ 

$109,891 

0 

0 

0 

TOTALS  4.348 

50,428 

$141,190 

158,650 

15,865 

$79,642 

ENERGY  UTILIZATION  INDEX 

Energy  Utilization  Index  (EUI)  =  Total  liBTU/TOTAL  MSQ.FT. 

=  (50,428  +  15,865)/. 16 
=  66,293/. 16 

EUI  =  414,331  BTU/SQ.FT./YR. 

Where  M  =  1,000,000;  1  KWH  =  11,600  BTU;  1  Therm  =  100,000  BTU 

Average  Electricity  MBTU  Cost  =  ($3.30  +  $2.25)  -^2  =  $2.78/IETU 

(Average  of  Demand  and  Non-Demand  Rates) 

Average  Natural  Gas  MBTU  Cost  =  $5.02/MBTU 


•Energy  consumption  figures  are  based  on  BLAST  3.0  simulations. 
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TABLE  MO.  ES-T3 


C0^iBINED  HOSPITAL  AND  SUPPORT  FACILITIES 
»ANNUAL  ENERGY  USAGE 


P£SCRIP.T1QII 

Main  Hospital,  Building  292 
Dispensary,  Building  1789 
Dental  Clinic,  Building  1929 
Dispensary,  Building  2290 
Dispensary,  Building  3211 

TOTALS 


AREA  (SQ.FT.) 

COMSUEPTION 

160,000 

BTU*s  X  10^ 
66,293 

3,720 

1,256 

15,750 

5,316 

8,876 

2,996 

M_.125 

1.392 

192,471  Ft^ 

77,253  riBTU 

•Energy  consumption  figures  are  taken  from  the  Energy  Engineering  Analysis 
Program  study  performed  for  Fort  McClellan  and  BLAST  3.0  simulations. 
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(19.0%) 


Family  Housing 
(228,620  X  106  BTU's) 


(49.6%) 

Other  Buildings 
(596,577  X  106  BTU's) 


BTU's) 


(6.4%)  ,  .  . 

Hospital  and  Support  Facilities 

(77,253  X  10^  BTU's) 


Figure  ES-Fl 

*BASEWIDE  ENERGY  CONSUMPTION 


*Figures  developed  from  FY78  Energy  EEAP  Basewide  Study  completed  by  Black  &  Veatch. 
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FIGURE  ES-F2 


(2,996  X  10^  BTU's) 

Dispensary ,  Building 
(1,392  X  10^  BTU's) 


(66,293  X  10^  BTU’s) 


MEDAC  FACILITIES  ENERGY  CONSUMPTION 
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5.  METERING  PLAN 


In  accordance  with  the  requirements  specified  in  the  Contract  Scope  of 
Work,  a  metering  plan  was  developed  for  the  main  hospital  facility  (building 
292),  This  plan  was  presented  early  in  February  1984  and  accepted  for 
implementation  with  provisions  that  established  certain  activities  for  the  base 
DEH  and  the  A/E  to  complete  in  order  for  the  plan  to  accomplish  a  goal  of 
recording  one  full  year  of  energy  usage.  The  metering  plan  provides  primary 
metering  data  for  electrical,  steam  and  natural  gas  supplied  to  the  building 
with  some  limited  submetering  of  chillers  and  pumping  systems. 

The  metering  data  will  be  collected,  analyzed  and  summarized  for  addition 
to  the  study  report  at  the  end  of  the  one  year  term  designated  for  the  plan.  A 
more  detailed  discussion  on  the  metering  plan  is  provided  in  the  Narrative 
(Volume  I,  Section  8,  Page  1). 
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6.  SUMMART  AND  CONCLDSKMS 


This  EEAP  Study  evaluates  the  main  hospital  and  support  facilities  for 
possible  energy  conservation  opportunities.  The  study  includes  on-site 
investigation,  engineering  analysis,  and  recommendations  for  project 
implementation. 

-  The  basic  goal  for  the  audit  was  to  identify  those  energy  conservation 
opportunities  (ECOs)  that  might  exist  at  the  main  hospital  and  designated 
support  facilities.  Investigations  at  the  main  facility  were  specified  to  be 
fully  detailed  while  the  support  facilities  investigations  were  limited  to  on¬ 
site  observation. 

Work  began  on  the  study  with  the  ECOs  provided  in  the  Scope  of  Work  being 
evaluated  for  possible  implementation.  Table  ES-T4  is  the  potential  ECOs  listed 
in  the  Scope  of  Work.  Table  ES-T5  is  a  list  of  ECOs  found  not  applicable  or 
already  Implemented  at  the  hospital.  This  list  also  includes  ECOs  evaluated 
but  not  recommended.  Table  ES-T5A  is  a  list  of  ECOs  recommended  for  implemen¬ 
tation.  Table  ES-T5B  is  a  listing  of  the  buildings  studied  with  their  energy 
consumption  before  and  after  ECO  implementation.  A  brief  narrative  for  each 
ECO  is  provided  in  Volume  I  with  the  supporting  data  being  provided  in  Volume 
II  and  project  documentation  being  found  in  Volume  IV. 

The  Noble  Army  Hospital  EEAP  Study  has  successfully  identified  projects 
that  are  highly  recommended  for  implementation.  If  all  the  recommended  projects 
and  procedures  are  completed,  a  41.0%  savings  in  total  hospital  energy  usage  can 
be  realized.  These  results  are  graphically  shown  in  figures  ES-F3,  ES-F4 
and  ES-F5. 


EXECUTIVE  SUMMARY  PAGE  11 


H 

I 

0:1 

W 

W 

hJ 

pq 

< 

H 


O 

W 

P 

H 

> 

§ 


O 

o 

w 

l-l 

H 

w 

H 

O 

P 


•H 
•D  r^ 
0)  X3 
■P  c 
•  C3  (d 
C)  (U  j:: 


to 

o 

x: 


3 

•O 

V 

g 


0> 

to 

0) 

L, 

bO 


c.  • 
« 
CO  w 


x> 

O 

n 

<0  Ti 

O  -p  x:  o 

Q.  n  U)  o 


o  c  u 

CO  c 


n  -w 
o.  D. 
CO  3 
I  u  o 
4->  O 


o  -o 

SCO) 

<9  3  w 

0)  to 

4->  o  X) 

CQ  4^ 


I  *0  u 
C  -H 


0 

© 

3 

p 

p 

a 

3 

0  © 

© 

3 

3 

3 

© 

a 

CD 

a 

D 

0 

P 

• 

P 

© 

D 

0 

© 

a 

D 

P 

rt 

Oh 

© 

© 

•Ti 

P 

c 

© 

0 

P 

a 

© 

w  © 

Oh 

3 

D 

C 

© 

p 

P 

© 

3 

3 

s? 

3 

© 

c  c 
3  3 

0 

©  3 
a  P 

0 

© 

3 

Oh 

3 

3 

3 

a 

3  3 

P 

a 

© 

0 

P 

0 

0 

© 

p 

a 

a 

0 

3 

© 

3 

3 

© 

© 

:r 

© 

© 

D  a 

P 

p 

© 

u 

3 

JiC 

3 

D 

3 

3 

0 

p 

© 

© 

a 

•M 

D 

rt 

3 

© 

3 

D 

p 

3  © 

a 

a 

p 

0 

© 

© 

0 

3 

©  p 

0 

0 

© 

S 

c 

a  p 

3 

3 

©  • 

p  © 

P 

© 

p 

D 

3 

3 

© 

rt 

3 

0 

p  © 

« 

D 

C 

3 

© 

3 

rt  a 

3  3 

« 

3 

a 

rH 

3 

© 

© 

© 

p 

:k  b 

0 

p  3 

3 

D 

© 

*0 

3 

0 

0 

D 

© 

3 

© 

0 

3 

p 

n  n 

•§  a 

U  L, 
0)  V 
a  > 
a> 

o  c 

n  Q> 

=  ■5 

.  'to  M 

(DOC 
'  tH  "H 

U  .-t 
O 

o  o 

o  o 


3  r-C 
O 

>*  O 
U  O 
0> 

> 

o  x: 
o  U)  • 
a>  -H  n 

L.  rH  TJ 

CO 

>>  M  O 
c  H 
t.  tH 
O  t.  -P 
3  3  0) 
©•DO) 

a 

•  x:  *0 

*>  o  o 

H  -H  4J 
rt  :>  © 

r-i  tt 

•O  «  3  O 
©  C  O  -iJ 


©  ©  rH  -H  3  O 

©  o  -H  a 

3  0  0© 


C  © 
© 

JZ  © 
D 
3  -H 
•H  © 
©  -P 
3 

o  © 
© 

4->  3 
3  D 

x:  © 
CO  A 


3  3  ©  © 

o  ■©  •©  •©  -H 

©  ©  ©  3| 

©  3  3  ©  -H 

a  c  -D 

3  3  3  3  -H 

^  o  o  3  a 

O  3 

>  3,  3,  <3,  x: 

3  3t  3 

©000© 
©  © 

3  4->  -P 
D  3  3 

©  x:  x: 

K  CO  to 


3  0.3 
©  ©  3 

W  •©  M  P  -H 
3  3  3  ©  © 
©©•HO 


o.  a 


©©ax: 
3  p 


3  •© 
x:  © 
CO  cc 


© 

©  © 
3  fH 


O  -D  ‘ 
©  3 
©  < 
3 

©  P  ' 

a  o  , 
“  x: 


©  3 
© 

a  3  3 
o  o 

3  3 
3 


«  ■ 


O  D 
©  3  © 
©  N 
3  P  3 
O  ©  « 


•O  ■ 
© 
o 


^  ..  ©  a 

(0  p  ,H  3 

©  ©  ©  3  3 
■o  x;  ©  3  3 
©  j:  x:  a 
3  © 

3 


o 

3 

p 

3 

O  • 

©  n 
3 
©  o 

3  3 
P  P 
©  C 

a  o 
o  © 

p 

©  I  ; 

x:  3 
p  o 

3  > 

3 

«  3 
©  © 
> 

3  © 
rt  3 
>  X) 
© 

•D  3 
3  3 
©  © 
x:  > 


o 

o 

© 

•o 

3 

© 

o 
3 


©  - 


_  3 

x:  3  x:  o 

©  3  © 

a  ©  • 

Oh  3  3  .Si  ©  • 

o  a  o  ©  ©  © 

©  ©  P  3 

M  D  3  xs  3  © 

3  3  ©  p  P  P 

3  «  P  ©  3 

•O  3  ©  *0  3 

3  ©  3  3  3i 

o  p  a  P  © 

Cm  ©  3  X:  3 

3  3  ©  «l  ©  3 

3D  3  3  © 

©  ©  3  3 

a  ©  P  0  3 

•'  ©  3  ©  •  ■ 


D  ©  D  © 
©  >>  ©  © 
ce;  O  A  K 


a 

a 

3 

3 

p 

n  • 

3  » 

©  o 

X3  D 
P  3 
©  3 
©  > 

^  © 
D  3 
3  © 
©  a 

3  x> 
.Si  3 
3  O 

S'" 

© 


3 

o 

p 

© 

© 

3i 

3 

© 

O 

a 

o>  D 

CO  3 

©  <5 

*  ©  a 

©  3  © 

3  ©  -o 

xs  3  • 

.H  3  D 


3 

© 

3 

© 

3 

© 

XS 

*3 

© 


3  • 

"  § 


:»  p  .s^  o 

3  o  «  ©  ^ 

O  D  3  O  © 

3  3  3  D  © 

2 


n 

I  . 

■g  S’ 

•  3  3 
to  >  3 
©  © 
©  3  © 
3  O 

•  ©  © 
non© 
3  P  3  ^ 
©  3  3  3 

©  ©  ©  O 
© 

Bug 


n 

c  © 

3 

a 

m  0 

©  © 

0  p 
a 

a  0. 

© 

B 

3 

a 

n 

D  0 

D 

a 

3  3 

0 

© 

•  rt 

©  0 
> 

0 

3 

©  © 
3  P 

©  0 
3  a 

©  © 
a  3 

3  • 

©  © 

3  © 
P 

0  3 


© 

3 

5  .3  ©  ©  O 

©  >  3  2 
w  o  3  _ 
O  a  C3  D  © 

a  ©  p  ©  "o 

p  3  3  © 
3  n  x:  o 

©>,©03 

>  n  c  P 
©  >>  rl 

3  ©  n  3  © 

©  p  o  © 

x;  3  5; 

2  P  O  ©  ^4 

3  P 


© 

3  0  0 

«H  p  O 

3  ©  t4 


3  © 

..ox: 

3  © 

-  p  n 
3  3  *0  3 
^  p  3  © 
©  ©  3  3 
O  ©  3  O 
3  ►  P  © 


©  © 


©  3  3 

0  ©  ©  ©  © 

3  P  P  P  P 

D  ©  ©  ©  ©  2  2 

©  3  3  3  3  3  3 

pa  W  3  W  3  M  3 


»-  CM  m  jsr  IP  %©  t- 


o  ©  ©  ^ 

3  3  3  © 
p  O  ©  3 
n  p  bO  © 

a  3 

3  O  >>  © 
©  ©  O 


a  3 
o  o 

^  a 

>t 

©  © 
©  3 
©  o 

«  3 

o  y 
3  ^ 
© 
3 
© 

E 


© 


,  .  3  a  3  © 

©  a  ©  ©  >* 

©  bO  © 

C.  3.  3  ^ 

3i  Oh  3  ©  3 

0  0  3  8  0 

©  © 

p  p  P  D 
3  3©©© 
p  P  3  ©  P  © 
^  M  3  3>  CO  0 


>, 
t£> 
^  3 
O  © 
m  Oh  3 
D  ©  © 
©  3 
O  ©  O 


o 


3 

© 

P 

© 

:s 


p 

D 

P 

© 


©  D  H 

3  3  © 

©  ©  © 

a  3 

<D  ©  © 

p  p  a 

©  o 
3  >  •  -ti 
©  ©  3 

4J  p  3  © 

©00 

>  P  P  P 
©  © 

P  3 

5-a 

p 
©  3 


3  P 
P  » 
© 

©  © 
3  P 
© 

>  © 
O  3 

_  w  © 
O  3  Cm  Cm 
D  © 


P  © 

©  a 

© 

a  D 


p 

_  ©  3 
3  ©  © 

«  3  > 
3  D  3 
©  O 
oa  u 


©  3  3  3 
©  3  ©  © 
^  lO  P  P 

a  «  © 
©  ©  3  3 
pa  K  3  H 


© 

© 

P 

3  • 

©  3 
P  O 
rt  3 

*% 
P  3 
O  3 
P  © 
3 

©  3 

©  3 
3  a 
P  3 
3  a 
© 

©  D 
©  D 
Q  •< 


csj  ro  iT  m  \o 


D 

© 

© 

3  • 

© 

P  © 

O  *3 
3  W  3 
3  D 
3  ©  © 
©  >  P 
P  ©  O 
^  3  © 


3  © 
©  © 
3  P 
O  O 
3  P 
Cm  3 

©  © 


>>  P 
U)  P 
©  CO  to  3  U) 
P  C  3  ©  3 


P  •H  3 
to  P  3 
3  P  © 
3  to  © 


3  • 

o  o 


Ch  , 
Oh 


3 

3 

© 

© 

© 

3 

© 

3 

C 

© 

c 

3 

© 

0 

© 

3 

D 

p 

© 

0 

0 

> 

© 

© 

rt 

© 

0 

rH 

3 

© 

C 

P 

© 

© 

© 

n 

D 

3 

0 

3 

P 

3 

P 

3 

a 

P 

© 

C 

P 

3 

a 

© 

w 

3 

© 

© 

D 

© 

D 

rt 

a 

rt 

a 

rt 

-H 

W 

© 

•H 

3 

D 

© 

© 

© 

rt 

P 

© 

© 

© 

© 

c 

© 

c 

0 

c 

a 

□ 

3 

© 

c 

P 

© 

P; 

K 

pc; 

CO 

o; 

K 

M 

M 

0 

HI 

0  x 

3 

CO 

o; 

P 

P 

• 

• 

• 

• 

© 

© 

• 

• 

• 

* 

• 

• 

• 

« 

• 

• 

• 

• 

bC 

•  C\J 

m  ^3- 

m  VO 

t*-  00 

Ov  0 

CM 

00  Jq- 

m  v£> 

00 

Ov 

r! 

• 

CM 

,  ^ 

•- 

<r- 

C4 

C\J 

f\i 

CVJ 

C\J 

CM 

CM 

CM 

CM 

CM 

3 

•- 

P  o 

©33 
rt  ©  P 
3  >  3 
>  3  D 


© 

rH 

p 

3 

p 

rt 

© 

rt 

© 

© 

.  0 

p 

3 

rt  a 

P 

© 

p 

3 

>  3 

rt 

rt 

3  © 

3 

rt 

rt  >• 

© 

0 

>  © 

P 

a 

B 

•  X 

3  O  P  ©  , 

©  3  3  3 

>  p  rt  ,0 


P  ©  3 

©pa 
3  ©  a 
©  © 
p 

K  O  D 
©  3  3 
©  © 
•O  3 

o  o  ti 

0  3  3 
Oh  © 


©  ©  a 

Si? 

rt  to  O' 
3  3  © 
p 

Cm  Oh 
Cm  3  Oh 
0  3  0 
rt 

P  P  p 
D  W  D 
x:  3  p 
to  M  CO 


©a  ® 

©  p 

3  P  © 

O  © 

Oh  >>  •  O 

rt  W  3 
>,  3  P 

3  3©© 

a  o  3  a 
a  3  o  o 
3  P  O  P 
©  ©  O  3 

a  © 

3  ©  3 
3  3  3  © 

«  o  a 

©  ©  3 

.  a  3  p  p 
3  p  p 

©  p  to  P 
^  ©  3  bO 
rt  ©  3  "H 
8  P  3 
Oh 

rH  3  Oh  3 
3  3  0  3 

rt  rt  © 
P  P  3  P 
rt  ©  3  © 
3  3  3  3 
3  3  H  3 


^  ca  m  JT  m  VO  t- 


EXECUTIVE  SUMMARY  PAGE  12 


Mlaoellaneoua 

1.  Install  Incinerator  and  heat  recovery  system. 

2,  Install  computerized  energy  monitoring  and  control  system. 
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TABLE  ES-T5A 

ECOs  RECOMMENDED  FOR  IMPLEMENTATION 


RECOMMENDED 

BLDG.  ECO  FUNDING  Sm 


292 

EHCS 

292 

Showerhead  Retrofit 

292 

Outside  Air  Reduction  - 

AHU  #6 

292 

Lavatory  Flow  Restrictors 

1789 

Install  DHW  Insulation 

292 

Rebalance  AHU  #5 

292 

Rebalance  AHU  #2 

292 

Rebalance  AHU  #3 

292 

Rebalance  AHU  //I 

2290 

Fluorescent  Conversion 

292 

Motor  Modernization 

292 

Double  Pane  Window 

Retrofit 

3211 

Install  DHW  Insulation 

292 

Automatic  Chiller  Tube 

Cleaner 

292 

Fluorescent  Retrofit 

1929 

Fluorescent  Conversion 

1789 

Fluorescent  Conversion 

ECIP 

1.06 

QRIP 

40.94 

QRIP 

16.95 

QRIP 

8.87 

O&M 

4.19 

om 

3.67 

O&M 

3.06 

O&M 

2.17 

O&M 

2.12 

om 

1.91 

om 

1.66 

om 

1.54 

om 

1.54 

om 

1.51 

om 

1.40 

om 

1.11 

om 

1.08 
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TABLE  ES-15B:  0JEH3Y  US/GE  AND  SAVINGS  FOR  EACH  BUILDING  STUDIED 


.. 

_  -  _ t 

BUILDINGS  STUDIED 

1  1  1 

BLDG 

1789 

BLDG  1  BLDG 

1929  1  2290  ' 

BLDG  1 

3211  1 

PRESENT  CCNSUMPnCN 

FY  84  (IBTU) 

66,293 

1,256 

5,316 

2,996 

' 

1,392 

IROJBCTED  ECO  SAVINGS 

(leiu) 

27,272 

30 

98 

15 

1 

FROJECTED  ENERGY  USAGE 
(FCIU) 

39,021 

1,226 

5,218 

1 

2,981 

1 

1,391 

1 
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FIGURE  ES-F3 

MEDAC  FACILITIES  PROJECTED  ENERGY 
CONSUMPTION  WITH  ALL  PROJECTS  IMPLEMENTED 


1929 

2290 

s) 
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MBTU 


PROJECTED  ELECTRICAL  ENERGY  USAGE 


NOBLE  ARMY  HOSPITAL 


YEAR 

□  Electrical  Usage 


FIGURE  ES-F4 
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MBTU 

(Thousands) 


PROJECTED  NATURAL  GAS  ENERGY  USAGE 

NOBLE  ARMY  HOSPITAL 

1 6  - 

15  - 

14  - 

13  - 

12  - 

11  - 

1 

10*1  I  I  I  ■ 

1985  1986  1987  1988  1989  1990 


NOBLE  ARMY  HOSPITAL 


YEAR 

□  NATURAL  GAS  USAGE 


FIGURE  ES-F5 
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7.  PROJECT  SKLKCTIOHS  IHD  RECOMMENDATIONS 


The  following  tables  list  the  recommended  projects  and  ECMs  as  they  are 
grouped  in  the  report.  Table  ES-T6  lists  each  component  and  their  corresponding 
savings  for  the  ECIP  project  for  Noble  Army  Hospital.  Table  ES-T7  lists  ECMs 
and  their  corresponding  savings  for  Noble  Army  Hospital.  Table  ES-T8  lists  ECMs 
and  their  corresponding  savings  for  all  support  facilities. 

Table  ES-T9  contains  the  schedule  for  implementation  of  the  ECIP  project 
and  eleven  ECMs  recommended  for  Noble  Army  Hospital. 
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TffiLE  ES.T6  HOSPITAL  BCIP 
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TABLE  ES-T7  HOSPITAL  MINOR  OCNSTRUCTICN  QRIP  AND  0^ 
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TOTALS  FOR  HOSPITAL  I  $187,277  I  9,838  I  660  |  10,498  |  ^6,364  |  5.15  I  $425,796  I  /////  I 


TABLE  ES-lS  SUPPORT  FACILITIES  MINOR  OCNSTRUCTICN  QRIP  AND  031 
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SCHEDULE  OF  BCM  IMFLEMEWTAnCN 
NCBLE  AIM  HCSFTTAL 

TABLE  ES-T9 


1 

Ehergr  Use/Savings  1 

Category  1 

IBTU 

Electrical 

EBIU 

Natural  Gas 

ICTU 

TOTAL 

New 

I6TU 

ELectrioal 

New 

I6TU 

Nat.Gas 

New 

Hospital 
TOTAL  ICTU 

Current  Hospital  Ener^  Use  | 

66,293 

Energy  Saved  in  1986  Fhan  ! 

BCMs  Diplemented  in  1985:  1 

1 

i 

Shower  Flow  Restrictors  1 

1 

0 

164 

164 

1 

iOutside  Air  Reduction,  1 

1 

914 

309 

1223 

1 

Faucet  Flow  Restrictors  1 

1 

0 

48 

48 

1 

NEW  TOTALS .  1 

914 

521 

1,435 

49,514 

15,344 

64,858 

Energy  Sawed  in  1987  Fhcm  | 

BCMs  Implemented  in  1986:  I 

! 

Rebalancing  AHUs  #1,2,3, 5  1 

1 

5,322 

35 

5,357 

1 

NEW  TOTALS .  I 

5,322 

35 

5,357 

44,192 

15,309 

59,501 

Ener^  Saved  in  1988  Fhcm  I 

BCMs  liiplemented  in  1987:  1 

1 

1 

Install  Double  Ftoe  Windows  I 

! 

71 

104 

175 

1 

Autonatic  Chiller  Cleaner  I 

! 

1 

ELucrescent  Retrofit  i 

2,055 

0 

2,055 

1 

NEW  TOTALS .  1 

3,130 

104 

3,234 

41,062 

15,205 

56,267 

Energy  Saved  in  1989  Fhcm  | 

ECMs  Implemented  in  1988:  | 

1 

i 

ECIP  PROJECT  #1-EM0S  I 

1 

12192 

4582 

16774 

1 

NEW  TOTALS .  1 

1 

12,192 

4,582 

16,774 

28,870 

10,623 

39,493 

Energy  Saved  in  1990  Fhcm  | 

BCMs  linilemented  in  1989:  1 

1 

i 

Convert  to  Energy  1 

472 

0 

472 

Efficient  Itotors  1 

NEW  TOTALS .  1 

1 

472 

0 

472 

28,398 

10,623 

39,021 

Notes: 

1.  The  above  is  based  on  estimated  dates  with  time  allowances  for  desigi  and  project  constructio 

The  actual  implemanitation  of  these  BCMs  may  be  socaier  or  later  than  presoited  ha^. 


2.  ^BTU  =  1,000,000  BTU. 
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